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According to a recent Construction Engineering Research Laboratory (CERL) report on energy trends on Army installations, "the days of inexpensive, convenient, abundant energy sources are quickly drawing to a close."
1 This fact has wide reaching implications for the United
States Army and society in general. "To sustain its mission and ensure its capability to project and support the forces, the Army must insulate itself from the economic and logistical energyrelated problems coming in the near and mid future. Our over reliance on fossil fuels and offshore energy sources jeopardizes our security and limits our freedom to act in the global environment…We compete for energy in an expanding world population with growing industrial markets in developing nations. Now, more than ever, we must manage these energy growth trends in the Army and limit our rising energy expenses. 
Background
World consumption of oil and natural gas and projected future demand for both are not in alignment with the Nation's or the United States Army's demand. 4 According to the aforementioned CERL report on energy trends, several issues affect energy options from a global perspective. 5 The first issue is the availability of oil and gas. In this regard, domestic and global production of oil and gas are either nearing or past their peak. 6 The second issue is affordability. Increased demand and limited supply will drive prices up which affects affordability. The third issue is sustainability. Global consumption of fossil fuels and its environmental impact continue to grow while natural resources are depleting at an alarming rate. For example, it took 100 million years to create the energy the world uses in 1 year. 7 The final issue is security. The United States has 5 percent of the world's population, yet it uses up 25 percent of the world's annual energy production. Additionally, the United States currently imports 26 percent of its total energy supply and 56 percent of its oil supply. This disproportionate consumption of energy relative to global consumption impacts the security of the United States as well as how it is viewed by the rest of the world. 8 To exacerbate this situation, the same aforementioned CERL report on energy trends states, "Worldwide consumption of energy is projected to increase 60 percent by 2030 and may triple by 2050." 9 The implications are staggering in terms of how future global and Army energy demand will be met.
The largest single energy user in the United States is DOD. It uses 62% of the facility energy consumed by the Federal government. 10 Within DOD, the Army consumes 36% of facility energy. The largest component of energy costs is electricity. 11 Army energy demands in the Continental United States (CONUS) will grow as major global rebasing will re-station 30,000
troops from Europe and Asia to the United States and as the "Army's transformation of home base support of deployed elements expands computer-processing needs." 12 Assets to support the production and distribution of energy use for Army facilities include: over 13,200 miles of electric power lines, over 1,800 miles of natural gas distribution, and over 12,650 miles of water lines and wastewater collection systems. The replacement value of Army-owned utility assets is over $12B. 13 Because the Army is the largest utilities consumer within DOD it "must be the Publication (JP) 5-0, Joint Operation Planning, a critical requirement is "an essential condition, resource, and means for a critical capability to be fully operational." 32 The ability to defend our country (critical capability) requires adequate sources of energy (critical requirement) to sustain the military's facilities and logistics.
In short, from a strategic point of view the United States and the Army are challenged by a number of energy relevant concerns. These include: dealing with rogue states profiting by the demand for energy and, ultimately, financing the increased threats to the United States and its interests; decreasing the environmental impact of energy use; and keeping energy supplies secure and available for military forces to maintain the critical capability necessary to defend the United States. These concerns provide more impetus than ever for the United States and Army to place meeting future energy demands at a very high priority for programming and funding.
The Internal Challenge: Meeting the Army Institutional Energy Challenges
Prior to discussing how the Army resources facility energy demands, it's important to explain (in simplified terms) the process it uses to determine resource requirements and funding allocation. The process is called Planning, Programming, Budgeting and Execution (PPBE). constrained fiscal amount, otherwise known as the total obligation authority (TOA), and meeting the mission of TAP is one of the biggest challenges of the Army. 37 After Army preparation and the appropriate reviews, the POM is submitted to OSD, the Office of Management and Budget (OMB), and Congress for approval and funding. This is a simplified explanation of a very complex process; however, for the purposes of this paper, the author's intent is to provide a framework to explain how requirements are developed at the "grass roots" programming level.
Secretary of Defense Robert
In preparation of the FY 08-13 POM, the DA PAE Office directed requirements be identified as "requested requirements", "validated requirements" and "validated critical requirements". The Technical Guidance Memorandum (TGM) (document that informs DA POM requirements) identified "critical requirements" as the minimum amount of resources required to achieve the Army Campaign Plan (ACP). 38 In regard to facility energy critical requirements, the ACP requires safe, reliable and secure utilities, which are critical to enable the force to fulfill its strategic roles and missions. Due to the turnover of personnel, the duties to chair the RAT briefings during the FY 08-13
POM fell on the author as the Deputy Division Chief of the ACSIM RIO. 40 The duties of the RAT Chairman were to facilitate the briefing and determine (through consensus) how much of the requirements presented were considered "valid" versus "critical". From the author's experience, the final decision on what requirements are "valid" versus "critical" rests upon the RAT Table 1 Army Energy Efficiencies
The discussion up until now has been about programming for basic Army facility energy requirements and factors that have increased demand and costs over the POM years. The implementation of energy efficiencies to decrease energy demand and reduce costs requires additional funds to implement. The recent CERL report on energy trends and implications for U.S. Army installations states, Our best options for meeting future energy requirements are energy efficiency and renewable sources. Energy efficiency is the least expensive; most readily available and environmentally friendly way to stretch out current energy supplies…the potential savings for the Army is about thirty percent of current and future consumption. • Sets new energy reduction goals of 2% per year from FY 06 to FY 15.
• Requires the installation of energy monitoring systems such as metering of all buildings by 2012.
• Requires all new equipment, products and appliances to be Energy Star or Federal Energy Management Program (FEMP) compliant.
• Requires the incorporation of sustainable design practices and 30% more efficient design than the American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) standards for new construction and renovation.
• Requires the use of renewable energy sources for electrical purchases. • The DOD utility infrastructure is secure, safe, reliable and efficient.
• Utility commodities are procured effectively and efficiently.
• Energy and water conservation efforts are maximized
• DOD components invest in cost-effective renewable energy sources, energy efficient facility designs, and regionally consolidates Defense requirements to aggregate bargaining power to get better energy deals. 52 Army Regulation (AR) 11-27 Army Energy Program (AEP), published in February 1997, states its objectives is to:
• Ensure the availability and supply of energy to the Army in accordance with mission, readiness and "quality of life" priorities.
• Participate in the national effort to conserve energy and water resources without degrading readiness, the environment, or quality of life.
• Attain established energy and water conservation goals.
• Participate in research and development (R&D) efforts regarding new and improved energy technologies contributing to defense and energy conservation.
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To encourage members of the Army to comply with AEP objectives, the aforementioned regulation also advocates the use of awards for individuals or organizations that implement energy and water conservation solutions and develop successful energy management In furtherance of energy conservation goals, the Army has implemented an Army Energy Conservation policy, which governs more efficient use of computers, electricity, heating and cooling, and vehicles. 58 The policy directs that all purchased heating, ventilation and air conditioning (HVAC) equipment will be Energy Star rated for any new or replacement application. 59 The Army also implemented the Army Metering Implementation Plan to meter all federal facilities with advanced meters by 2012 where practicable. 60 The plan lays out the methodology to determine cost effective metering and process for prioritizing installations. "The primary purpose and benefit of metering Army facilities is to motivate… the energy conservation behavior among building occupants by providing the means for energy consumption accountability." 61 Another Army goal to achieve energy efficiencies is to evaluate all utility systems for feasibility of privatization by FY 07. So far, the Army has privatized 111 utility systems. This success in privatizing utility systems has resulted in re-capitalized improvements to utility systems, which provides energy efficiencies and reliable services. Of the remaining 240 systems owned by the Army, 154 are exempted or pending exemption and 86 are under evaluation. The completion of evaluation of all utility systems is projected to be in FY 11.
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The Army has taken measures to reduce the cost of energy demand by developing the
Army Energy Strategy for Installations (AESI) signed by the Secretary of the Army and Army
Chief of Staff on 8 July 2005. 63 This document provides guidance on eliminating waste, improving efficiency and implementing new technologies and standards. Its purpose is to provide direction for providing "safe, secure, reliable, environmentally compliant, and costeffective energy and water services to Soldiers, families, civilians and contractors on our installations." 64 The AESI looks out to the year 2025 and takes into consideration predicted conditions of domestic and imported energy resources and the state of the marketplace. The AESI sets the Army's latest energy goals and articulates five major initiatives supported by specific actions to achieve the energy goals:
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• Eliminate energy waste in existing facilities
• Increase energy efficiency in renovation and new construction
• Reduce dependence on fossil fuels
• Conserve water resources
• Improve energy security
The problem, however, is finding matching resources to execute the energy strategy.
During the FY 08-13 POM build, the AESI was used as a guide to determine requirements related to each of the five initiatives. These initiatives were identified in a separate program from the utility requirements described previously. The requested requirements were: recapitalizing non-privatized utility systems (approximately $33M-$37M annually from FY 08 to 13); promoting energy efficiency in Army facilities ($52M -$57M); reducing dependence on fossil fuels ($63M -75M); conserving water resources ($6M -$14M); and improving utility security ($30M -$44M).
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The total requested requirements and validated critical requirements related to the five initiatives are as follows: Table 2 .
Critical requirements were determined to be approximately seventy-five percent of the requested requirement. As previously stated, funding against these requirements cannot be identified until the FY 08-13 POM process is complete.
Another document was developed by the Army to enable the execution of the AESI. The
Army Energy and Water Campaign Plan for Installations was signed 1 August 2006. 69 It provides a road map for achieving the five initiatives of the AESI. Specifically it:
• Provides the way ahead by identifying actions, milestones, and funding strategies to meet the energy and water conservation goals of the EPACT 2005 and other applicable policies and regulations.
• Identifies management and institutional requirements to achieve actions.
• Identifies funding strategies and resources.
• Describes the desired end state for actions and identifies the metrics of success.
• Provides a year-by-year investment plan that coordinates all Army energy/water users and policy components (security, privatization, procurement, technology, construction, and environment) into cohesive and measurable objectives designed to meet the goals. 70 This document was still in draft during the build of the FY 08-13 POM. It will likely be used as a comprehensive guide for development of requirements in future POMs. The document expands upon the AESI to include identifying alternative sources of funding for energy projects.
Sources include alternative financing (generally meaning public/private partnership investments as opposed to the use of appropriated funds) linked to Energy Saving Performance Contracts (ESPC) and Utility Energy Services Contracts (UESC).
ESPC "allows the Army to obtain energy project services from an energy services company in exchange for the utility cost avoidance generated by projects." 71 The contract term is generally 15 years. Through FY 05, private sector investment has yielded $1.6B for federal facilities. UESC are similar to ESPCs. The concept involves the utility company identifying an economically attractive energy project candidate. If it is feasible, the utility company will enter into a contract with the Army and they (the utility company) will study, design, finance, install and sometimes even maintain the energy savings project. The Army pays for the project with annual O&M utility savings. The contract term cannot exceed 10 years. 72 The utility companies have invested approximately $1B for energy projects at federal facilities since 1992. The idea is to accelerate the growth of commercially viable photovoltaic industry. These documents and initiatives provide roadmaps for becoming more energy efficient, seeking alternative sources of energy, becoming more energy independent, and ensuring future Army energy demand will not continue to damage the environment. "A secure, reliable, and cost effective energy system must be robust, diverse and aggressively incorporate renewable Additionally, there is a higher probability of obtaining funds if these requirements are repeatedly visible to resource managers. Keep energy projects "on the shelf", and ready to execute (where contractually possible). If projects are not funded through normal budgeting and programming processes, keeping a list of projects readily executable, especially at the end of the year, increases the likelihood of obtaining year-end migratory funds.
• Educate all key players in the resource arena on the impact of energy demand on the United States and Army. For example, make office calls to members of the Resource Analysis Team and senior members of the Installation Program Evaluation until the POM process begins. This will ensure a basic foundation of energy knowledge is laid to facilitate the build of the POM. In this way, information will be more easily retained, understood and articulated by key players in the resource arena as the requirements compete at higher resource decision levels.
• Awards. Anecdotes are the best way for the general public and resource managers to remember and articulate to others the benefits of smart energy practices.
• Address energy demand issues (from a strategic point of view) on military power in forums such as the Army War College, National Defense University and other affiliated military institutions. Champions of these issues could be born in these settings. These same champions could carry these issues to other more senior level assignments and thus influence favorable solutions.
• Continue to leverage private funds to make facilities more energy efficient. The
Army has garnered billions of dollars in investments from alternative sources of funds to make Army installations more energy efficient. The continued use of Energy Saving Performance Contracts, Utility Energy Services Contracts and any other innovative partnership that benefits both the user and supplier of energy is a smart thing to do.
• Continue to provide incentives (awards, cash, etc.) for energy efficient initiatives. Non-monetary awards can go a long ways towards motivating innovative and creative thinking on how to meet current and future demands for energy. Ensure successes are made public through local and national Army information operations. 
